Background
==========

Acute psychosis and mood symptoms are uncommon in hypopituitarism but have been reported in patients following a traumatic brain injury, those with Sheehan's syndrome or after glucocorticoid therapy ([@bib1], [@bib2], [@bib3]). Neuropsychiatric manifestations have also been reported in cases with panhypopituitarism. Diagnosis is difficult and requires a high level of clinical skepticism. Furthermore, psychosis without delirium has infrequently been reported. We describe a 36-year-old female with *PROP1* mutation who presented with psychosis and recovered completely with hormonal replacement therapy and antipsychotics. Due to the chronic nature of *PROP1* gene mutation, proper diagnosis and prompt treatment must be instituted.

Case presentation
=================

A 36-year-old dwarf female presented with complaints of delusion of reference, delusion of persecution, thought broadcasting and insomnia. One week before coming to the OPD, she called the emergency services and explained to police that her neighbors were reading her thoughts and that they were planning to kill her. The police officers investigated the complaint and later referred her to our hospital for consultation. She was casually dressed and maintained poor eye contact. Her speech was slow, but at a normal volume, lucid and coherent. Her affect was flat and her mood was irritable. She had paranoid ideations, ideas of reference and persecution, and evidence of thought broadcasting. There was a lack of insight. She denied having any suicidal or homicidal ideas, intent, or plan. She had no difficulty in interpretation and her judgment was intact. She appeared attentive and without any fluctuation of consciousness. She did not have any psychomotor agitation or memory disturbances that could suggest delirium. There was no history of fever, neck stiffness or focal neurological symptoms. Her abdominal, cardiovascular, respiratory and neurological examination was normal. There was no history of similar illness in the past.

On review of her medical record, it was found that she was diagnosed with congenital panhypopituitarism for which she took subcutaneous somatropin (rDNA origin) injection (Norditropin; growth hormone) for 18 years until she was 20 years old. She was prescribed sex hormone replacement for a few years and was prescribed 100 µg thyroxine and 10 mg prednisolone a few years ago. However her father revealed that she was noncompliant with her medications.

Investigation
=============

Investigations were ordered ([Table 1](#tbl1){ref-type="table"}), and further treatment was started. Due to repetitive admission in different health-care facilities and 3 anterior pituitary hormones not being within laboratory parameters, we did a genetic consultation. After 6 weeks we received confirmation that she had *PROP1* gene mutation. *PROP1* mutation screening was done via PCR. Multiplex PCR i.e. MLPA detected a homozygous deletion of the *PROP1* gene. The deletion was delimited to at least 7.7 kb upstream of *PROP1* and more finely to \~541--74 bp downstream from *PROP1*. A total of six hormones were affected. TSH with milder elevation was found; it could be due to secondary hypothyroidism. Unfortunately, investigation for IGF-1 measurement was not done as we could not find any previous IGF-1 result. Table 1Investigation report.**Normal range04/9702/9810/9808/0802/0901/15**Chronological age (year)161717272834Height (cm)120127130Weight (kg)2830.862T375--200 ng/dL134.8145.39131.2217840T40.8--2.8 ng/dL3.22.302.652.020.5TSH0.3--5 U/mL1.040.883.561.388.6Estradiol10--60 pg/mL789280LH2--18 IU/mL0.3080.450.28FSH0.3--10 IU/mL0.8280.960.75Cortisol10--20 µg/dL0.630.310.26Prolactin10--209 ng/mL0.60.700.650.70Na+135--145 mEq/L140126138140136128K+3.5--5 mEq/L4.63.74.63.84.23.4Bone age (year)6.8--7.47.6--8.6

Treatment
=========

After endocrinology and psychiatry consultation she was prescribed 10 mg prednisolone, 100 µg thyroxine, 10 mg aripiprazole and 2 mg lorazepam. Within the next 5 days she reported significant improvement in symptoms. Her mood and affect were found to have improved, as did her delusions. She was discharged into the care of her family to preserve continued compliance with medications and she was scheduled for an endocrinology follow-up. Aripiprazole and lorazepam treatments were gradually stopped over the next 4 weeks. Eight months after the last visit, her father returned with complaints of a re-emergence of her psychotic symptoms similar to her previous experience but mild in severity and with significant paranoia. Her father told us that she had stopped taking her medications for the past month as she felt better without them. Subsequently, thyroxine and prednisolone were started. Within the next 2 weeks, she reported an improvement in her symptoms. She was managed by different physicians and hospitals for the past 20 years. After emergence of psychotic symptoms, she came to our hospital for further management and treatment. We are unsure why the sex hormone replacement therapy was not started earlier. But as per our treatment protocol, we treated her with antipsychotics, thyroid hormone and cortisol. Patient showed marked improvement within a month.

Outcome and follow-up
=====================

She has been on 75 µg thyroxine and 10 mg prednisolone for the past 15 months. She denies any complaints and is compliant with her medications. Based on the severity on the symptoms, we treated her with antipsychotics. But on follow-up, her symptoms were mild and we treated her with hormonal therapy. We thereby postulated that the hormonal therapy was responsible for the resolution of psychotic symptoms.

Discussion
==========

CPHD is a rare disorder characterized by impaired production of two or more anterior pituitary hormones. Possible etiology includes birth trauma, asphyxia or gene mutation controlling the differentiation of pituitary cells. It may occur sporadically or there may be familial occurrence including autosomal and x-linked inheritance ([@bib4]). Two of the main pituitary transcription factors are implicated in the onset of CPHD including POU1F1 and *PROP1*. The *PROP1* gene is involved in the differentiation of pituitary cells secreting growth hormone, follicle-stimulating hormone (FSH), prolactin (PRP), luteinizing hormone (LH) and thyroid-stimulating hormone (TSH) ([@bib5], [@bib6]). *PROP1* gene mutations are responsible for the absence of the Pit1-dependent cell lineages and reduced numbers of gonadotropes resulting in deficiency of growth hormone, PRP, TSH, FSH and LH ([@bib7]).

Her serum levels of thyroid hormone, FSH, LH and PRL were low, confirming the diagnosis of anterior lobe pituitary insufficiency. Despite the presence of impaired thyroid and adrenal gland, there were no signs or symptoms of hypothyroidism and hypocortisolism. We treated her with thyroxine and cortisol to prevent the life-threatening features of adrenocortical insufficiency that may manifest in the event of severe psychological and physical conditions. We used antipsychotics for a short duration before being discontinued. She refused MRI evaluation, but her past MRI reports suggested that she had normal-sized pituitary gland.

Psychosis is a very rare manifestation of hypopituita­rism in the absence of delirium. Leo and coworkers described it in their 2 case reports ([@bib8]). In both of these case reports, patients presented with psychosis without delirium, and recovered with hormonal replacement and did not require antipsychotics. The development of psychosis due to hypopituitarism appeared pertinent to our patient, but she did not demonstrate the variation of consciousness, psychomotor agitation, delusions or impairments of memory linked to delirium. Cortisol deficiency or hypercortisolemia has subtle and nonspecific presentation, hence evaluation by an endocrinologist is recommended. Psychiatric symptoms may be the earliest manifestation and diagnosis can be missed. A physician should have high index of suspicion of this disease. Paradoxically, prolonged corticosteroid therapy can lead to psychotic symptoms which include insomnia, mood alterations, psychosis and hyperactivity ([@bib9]). These symptoms have been reported in 5% of the patients treated with corticosteroid ([@bib10]).

Patient presented with hyponatremia (Na^+^ 126 mEq/L), which was managed successfully. Corticosteroid deficiency is an important factor leading to hyponatremia in a patient with hypopituitarism ([@bib11]). Diederich *et al*. found that patients with hypopituitarism presenting with hyponatremia were admitted up to four times before the diagnosis of underlying hypopituitarism was made ([@bib11]). Because of the varied presentation, the underlying diagnosis of hyponatremia secondary to hypopituitarism can be overlooked. Patients with *PROP1* gene mutations may exhibit variation in physical phenotypes, hormonal phenotypes and pituitary morphology and this is often the reason for a delayed diagnosis ([@bib7], [@bib12]). It is necessary to emphasize the need for early etiologic classification and long-term follow-up in order to decrease the morbidity and mortality associated with this disease.

In summary, we would like to emphasize that in addition to GH, TSH, PRL and growth hormone deficiency, patients with mutations of *PROP1* gene may present with psychosis. Possible mechanisms of psychosis in CPHD may be due to a combination of hypothyroidism, hypoglycemia and hypocortisolism resulting in complex metabolic and electrolyte changes in the central nervous system ([@bib13]). Adequate medication compliance needs to be maintained to prevent the recurrence of the symptoms.
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